Antiangiogenic activity of endostatin inhibits C6 glioma growth.
Angiogenesis is a vital component of the development and progression of many human solid tumors. Glioblastoma multiforme is one of the most highly vascularised class of solid tumors. Thus, we have investigated the potential antitumourigenic activity of endostatin, an angiogenic inhibitor, in the rat C6 glioma model. We have engineered C6 cells that endogenously express mouse endostatin in order to assess the growth of C6 tumors in vivo when endostatin is constitutively expressed. Endostatin secreted by stably transfected C6 cells is biologically active as shown by its inhibition (26%) of bFGF-stimulated proliferation of BAECs in culture. The subcutaneous implantation of endostatin-C6 cells in athymic (nu/nu) mice resulted in a reduced tumor growth rate (90% inhibition) compared to control cell lines throughout the duration of our experiments. Tumor inhibition was associated with a 50% reduction in the number of vessels, which were also smaller in morphology. However, endostatin-C6 tumors were no more necrotic than control tumors. The implantation of endostatin-C6 cells into immunocompetent Wistar rat brains also resulted in reduced tumor volumes (71% inhibition) compared to controls. Tumor cells were sparsely localised along the injection tract but had not formed discrete tumors. Despite the inhibitory response mediated by endostatin on C6 growth, complete tumor inhibition or dormancy was not observed in either the athymic or immunocompetent tumor models. These findings demonstrate that the endogenous expression of endostatin by C6 glioma cells results in a reduced tumor growth rate in vivo that is associated with an inhibition of tumor angiogenesis. Our data suggest that endostatin should be developed as an adjuvant gene therapy for the effective treatment of gliomas.